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CLAIMS 



(57) [Claim(s)] 

[Claim 1] In the SOI substrate which pastes up the 1st semiconductor wafer and 2nd 
semiconductor wafer, and is formed said 1 st semiconductor wafer The oxygen density between 
grids is 1x1018 atoms/cm3 (old ASTM) to a principal plane side at least. A principal plane is a 
mirror plane, while newly forming the layer of the same following in the 1st semiconductor wafer 
concerned and equipping it with it below. And said 2nd semiconductor wafer A principal plane is a 
mirror plane at least. The inside of said 1 st and 2nd semiconductor wafers. It is what is heat- 
treated and pasted up while an oxide film is formed in the principal plane of one [ at least ] 
semiconductor wafer and being stuck to both principal planes. A SOI layer is a SOI substrate 
which it newly forms in said 1 st semiconductor wafer, prepares for it, and the oxygen density 
between the grid is three or less 1x1018 atoms/cm, and is characterized by SOI thickness being 
5 micrometers or less. 

[Claim 2] In the manufacture approach of the SOI substrate which pastes up the 1st 
semiconductor wafer and 2nd semiconductor wafer, and is formed said 1st semiconductor wafer 
At least, while the oxygen density between grids equips a principal plane side with a three or less 
1x1018 atoms/cm layer, a principal plane is a mirror plane. And said 2nd semiconductor wafer 
The process heat-treated and pasted up while a principal plane is a mirror plane at least, and 
sticking both principal planes, after forming an oxide film in the principal plane of one [ at least ] 
semiconductor wafer among said 1st and 2nd semiconductor wafers, The manufacture approach 
of the SOI substrate characterized by having the process at which it thin-film-izes, and the 
oxygen density between said grids leaves only a three or less 1x1018 atoms/cm layer to, and 
mirror-plane-izes the field from the rear-face side of said 1st semiconductor wafer. 
[Claim 3] For a three or less 1x1018 atoms/cm layer, the oxygen density between said grids is 
the manufacture approach of a SOI substrate according to claim 2 that it is characterized by 
being formed of epitaxial growth at the temperature of 800 degrees C or more. 
[Claim 4] For a three or less 1x1018 atoms/cm layer, the oxygen density between said grids is 
the manufacture approach of a SOI substrate according to claim 2 that it is characterized by 
being formed of heat treatment of 800 degrees C or more in the gas ambient atmosphere in 
which reducibility is. 

[Claim 5] For a three or less 1x1018 atoms/cm layer, the oxygen density between said grids is 
the manufacture approach of a SOI substrate according to claim 2 that it is characterized by 
being formed of heat treatment of 800 degrees C or more in an inert gas ambient atmosphere. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a semi-conductor substrate with SOI structure, 

and its manufacture approach. 

[0002] 

[Description of the Prior Art] Conventionally, a dielectric layer is made to intervene between the 
1st semiconductor wafer and the 2nd semiconductor wafer, and the SOI (Silicon On Insulator) 
substrate pasted up and formed is known. 

[0003] The manufacture approach of this kind of semi-conductor substrate is as follows. That is, 
the oxide film (Si02) used as a dielectric layer is formed at least in one side among the 1 st 
semiconductor wafer and the 2nd semiconductor wafer, said semiconductor wafer of two sheets 
is stuck, heat measures are taken, and an adhesion wafer is formed. 
[0004] Then, grinding and etching remove a part for non-jointing of the adhesion wafer 
circumference produced by sagging generated at the time of mirror plane processing of a wafer, 
and after carrying out grinding so that it may become the thickness of a request of the layer 
used as the device formative layer, it considers as a SOI substrate after mirror polishing as 
finishing. 

[0005] The SOI substrate by such conventional pasting-up method is formed in sequence as 
shown for example, in drawing 3 (1) - (5). 

[0006] First, as shown in drawin g 3 (1), two silicon wafers 1 and 2 are prepared. 
[0007] Next, as shown in drawin g 3 (2), the oxide film 5 used as a dielectric layer is formed in the 
front face of the silicon wafer 1. Defecation processing on the front face of adhesion of the both 
sides of the silicon wafer 1 and the silicon wafer 2 is performed after that, and as shown in 
dra win g 3 (3), the silicon wafers 1 and 2 are stuck at a room temperature. Then, bond strength is 
increased by heat-treating at the temperature of 800 degrees C or more. 
[0008] Next, although not shown in drawing, if sagging has occurred around a wafer and both 
sides are pasted up on the silicon wafers 1 and 2 as it is at the time of polish, non-jointing will 
arise. In case it washes or grinds an adhesion wafer, this non-jointing will serve as a source of 
raising dust, if the amount of said non-jointing separates and disperses, and a wafer front face is 
polluted with particle, or that part adheres to a front face and it is damaged at the time of 
processing. Then, grinding of the non-jointing of the silicon wafer 1 is carried out width of face of 
about 3mm, and etching removes. 9 is the grinding section after etching. 

[0009] Then, as shown in drawin g 3 (4), grinding of the silicon wafer 1 is carried out from a rear 
face, and it grinds so that it may become the thickness of a request of a SOI layer. Thereby, the 
thickness and the thin film SOI substrate whose homogeneity barrier layer thickness is about 
**1 micrometer in 2 micrometers or more are formed. 

[0010] As shown in this last at drawin g 3 (5), it is monthly publication Semiconductor. World 
PACE (Plasma-Assisted Chemical Etching) processing indicated by No. 1994.4 is performed, a 
touch polish (the amount of polishes is several 10A - 100A of numbers) is performed after that 
for the etching residue removal which remains in a processing front face, and surface roughness 
reduction, and SOI thickness forms the super-thin film SOI substrate whose tolerance is **10% 



by about 0.1 micrometers. 
[0011] 

[Problem(s) to be Solved by the Invention] In the SOI layer of the thickness and the thin film 
SOI substrate manufactured by said conventional manufacture approach, if selective etching 
performs crystal defect evaluation, the crystal defect of OSF or an oxygen sludge will be 
observed. At the time of oxide-film formation, a silicon atom will be emitted by oxidation and 
OSF will grow by it, if an OSF nucleus exists in the silicon wafer 1. Moreover, an oxygen sludge 
will be formed in oxidation heat treatment and a lamination heat treatment process, if a 
precipitation-of-oxygen nucleus exists in the silicon wafer 1. Therefore, it is in the inclination for 
the semiconductor wafer of hypoxia to be used for the silicon wafer 1 generally (JP,7-169925,A). 

[0012] However, with the thickness and the thin film SOI substrate manufactured using the 
semiconductor wafer of hypoxia, by removing after heat treatment and an oxide film in an 
oxidizing quality ambient atmosphere, in the SOI layer, when light etching performed crystal 
defect evaluation, the crystal defect of several 1 0-/cm2 level was detected, and a crystal defect 
free-lancer was not able to be attained for 1000 degrees C and 16 hours. Furthermore, it is 
necessary to reduce further an OSF nucleus, a precipitation-of-oxygen nucleus, an oxygen 
sludge, etc. which exist in the silicon single crystal raising phase in a CZ process for crystal 
defect reduction of a SOI layer. However, if it is going to attain those crystal defect reduction in 
the silicon single crystal raising phase in a CZ process, in order to restrain crystal raising 
conditions, there is a fault of becoming a quite expensive silicon wafer. Moreover, it is difficult to 
make a crystal defect free completely in the silicon single crystal raising phase in a CZ process. 
[0013] Moreover, a penetration pit will be observed by the SOI layer if an appraisal method as 
shows the SOI layer of the super-thin film SOI substrate manufactured by said conventional 
manufacture approach to drawin g 4 estimates a crystal defect. 

[0014] That is, drawing 4 (1) is a supei — thin film SOI substrate shown in said drawing 3 (5), and 6 
is a crystal defect. A crystal defect is made to penetrate this by dilution selective etching (for 
example, volume ratio etching reagent of 5wt%K2Cr207:48wt%HF:H20=1:2:5 ) (refer to drawin g 4 
(2)). 7 is a penetration pit. Then, by being immersed in 25wt% HF liquid, a penetration pit is 
embedded and it imprints to an oxide film. Thereby, the penetration pit 8 is actualized. 
[0015] If the silicon single crystal pulled up by the CZ process is processed into a wafer and 
SC1 washing is performed, the pit which is called COP (Crystal originated Particle) and whose 
depth is about 0.1 micrometers will be detected. Many things which this originates in the crystal 
defect formed at the time of single crystal growth are reported. 

[0016] It is thought that this crystal defect actualized said penetration pit. However, many pits 
are detected from the amount which usually repeats SC1 washing of a wafer and is observed as 
a pit. Although the crystal defect was etched alternatively, and remained as a pit in the thin film 
process of plasma etching and a part is considered to have become a penetration pit by said 
evaluation, this since it remains on the other hand even after COP's with a depth of about 0.1 
micrometers already existing in the SOI layer by the side of a plane of composition and forming 
an oxide film — the thin film process in plasma etching — exposure — or Although it does not 
expose, it exists in a SOI layer, and it is thought that this became a penetration pit by said 
evaluation. Therefore, it is required in the condition before super-thin film processing to make it 
there be no crystal defect which serves as a pit by the repeat of SC1 washing. However, it is 
difficult to make this crystal defect free in the silicon single crystal raising phase in a CZ 
process in the present condition. 

[0017] Then, this invention aims at offering the SOI substrate with a cheap manufacturing cost 
which does not have a crystal defect in a SOI layer, and its manufacture approach by using the 
1st semiconductor wafer which heat-treated or grew epitaxially. 
[0018] 

[Means for Solving the Problem] In the SOI substrate which invention indicated to the 1st claim 
of this application pastes up the 1st semiconductor wafer and 2nd semiconductor wafer, and is 
formed said 1st semiconductor wafer The oxygen density between grids is 1x1018 atoms/cm3 
(old ASTM) to a principal plane side at least. A principal plane is a mirror plane while having the 



layer of the same following b 




And said 2nd semiconductor wafer 



Mb 



cipal plane is a mirror 



plane at least. The inside of said 1 st and 2nd semiconductor wafers, It is what is heat-treated 
and pasted up while an oxide film is formed in the principal plane of one [ at least ] 
semiconductor wafer and being stuck to both principal planes. It newly forms in said 1st 
semiconductor wafer, prepares for it, and the oxygen density between the grid is three or less 
1x1018 atoms/cm, and a SOI layer is the SOI substrate of a configuration of that SOI thickness 
is 5 micrometers or less. 

[0019] In the manufacture approach of the SOI substrate which invention indicated to the 2nd 
claim of this application pastes up the 1st semiconductor wafer and 2nd semiconductor wafer, 
and is formed said 1st semiconductor wafer At least, while the oxygen density between grids 
newly forms a three or less 1x1018 atoms/cm layer in the 1st semiconductor wafer concerned 
and equips it with it at a principal plane side, a principal plane is a mirror plane. And the principal 
plane of said 2nd semiconductor wafer is a mirror plane at least. The process heat-treated and 
pasted up while sticking both principal planes after forming an oxide film in the principal plane of 
one [ at least ] semiconductor wafer among said 1st and 2nd semiconductor wafers, It is the 
manufacture approach of the SOI substrate a configuration of having had the process at which it 
thin-film-izes, and the oxygen density between said grids leaves only a three or less 1x1018 
atoms/cm layer to, and mirror-plane-izes the field from the rear-face side of said 1st 
semiconductor wafer. 

[0020] Invention indicated to the 3rd claim of this application is the manufacture approach of the 
SOI substrate a configuration of that, as for a three or less 1x1018 atoms/cm layer, the oxygen 
density between said grids is formed of epitaxial growth at the temperature of 800 degrees C or 
more in invention of said 2nd claim. 

[0021] Invention indicated to the 4th claim of this application is the manufacture approach of the 
SOI substrate a configuration of being formed of heat treatment of 800 degrees C or more in the 
gas ambient atmosphere in which, as for a three or less 1x1018 atoms/cm layer, reducibility has 
an oxygen density between said grids in invention of said 2nd claim. 

[0022] Invention indicated to the 5th claim of this application is the manufacture approach of the 
SOI substrate a configuration of that, as for a three or less 1x1018 atoms/cm layer, the oxygen 
density between said grids is formed of heat treatment of 800 degrees C or more in an inert gas 
ambient atmosphere in invention of said 2nd claim. 

[0023] Therefore, according to this invention, a SOI substrate without a crystal defect can be 
obtained in a SOI layer by being able to form a layer without a crystal defect lower than the 
oxygen density which can be attained by silicon single crystal raising by the CZ process as a 
surface of a wafer, and using the layer as a SOI layer by performing elevated-temperature heat 
treatment to the 1st semiconductor wafer in epitaxial growth, reducibility, or an inert gas ambient 
atmosphere. 

[0024] That is, the defect-free layer which cannot be attained in silicon single crystal raising by 
the CZ process can be formed with epitaxial growth, and a SOI substrate without a crystal 
defect is obtained by using this layer as a SOI layer. 

[0025] Moreover, without growing up the crystal defect of the surface of the 1 st semiconductor 
wafer by performing elevated-temperature heat treatment to the 1st semiconductor wafer in 
reducibility or an inert gas ambient atmosphere, according to the out-diffusion of oxygen, and a 
reduction operation, shrink of the crystal defect can be carried out and it can be extinguished. A 
SOI substrate without a crystal defect is obtained by using the layer as a SOI layer. 
[0026] Although the manufacturing cost of a wafer will generally become high if heat treatment 
or epitaxial growth is performed, this reason is because the prime article is used for a substrate. 
In the SOI substrate manufacture by lamination, since only the pole surface of the 1st 
semiconductor wafer is used, the wafer of dummy article level can be used for a substrate, the 
1 st cheap semiconductor wafer can be obtained compared with the wafer into which the crystal 
was pulled up and processed newly, and manufacture of a low cost SOI substrate is attained. 
Here, dummy article level is adhesion of a foreign matter and the local uneven wafer which is not 
in the wafer which is in the mirror plane condition of not generating a void by lamination in the 
defective (curvature, flatness, etc.) derived in the process in which a prime article is 



iBgBt-of-shape articles, a crystal defect 



manufactured, for example, d^^t-of-shape articles, a crystal defect <^p£tive, a rear-face 
defective, a thickness defective, etc., i.e., a front face. 
[0027] As mentioned above, according to this invention, the SOI substrate with a cheap 
manufacturing cost which does not have a crystal defect in a SOI layer can be offered. 
[0028] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on an 
example. Drawin g 1 is the sectional view showing the production process of the SOI substrate 
concerning this invention. 

[0029] First, as shown in drawin g 1 (1), at least one side prepares the 1st semiconductor wafer 1 
by which mirror polishing was carried out. For example, in order to make a manufacturing cost 
cheap, a semiconductor wafer with the crystal face (100), a P type, and a dummy article level 
[ of specific resistance 5 ohm-cm ] of 6 inches is prepared. 

[0030] Next, as shown in drawin g 1 (2), the front face of said semiconductor wafer is etched with 
hydrogen or hydrochloric acid gas at an epitaxial furnace. A pyrolysis or a hydrogen reduction 
reaction is made to cause silane gas above 800 degrees C (for example, 1 100 degrees C) under 
800-degree-C or more (for example, 1 100 degrees C) hydrogen gas ambient atmosphere. 
Epitaxial growth of 0.1 micrometers or more, for example, 5 micrometers, is performed, and the 
oxygen density between grids forms the layer 4 which does not have a crystal defect below at 
1x1018 atoms/cm3 (it is the same old ASTM and the following) on a semiconductor wafer. Since 
it is [ the growth rate ] quicker to perform it at an elevated temperature more, it is advantageous 
on production, but since reaction temperature has the problem a slip becomes easy to generate, 
it needs to perform epitaxial growth at the optimum conditions which were in the epitaxial 
furnace. The semiconductor wafer which has the same impurity as the impurity which will be 
doped if it can do is used for the semiconductor wafer to be used. Moreover, it is better to 
prevent the auto dope at the time of epitaxial growth, and to use the semiconductor wafer 
whose specific resistance is 1 or more ohm-cm for making the resistance of an epitaxial layer 
into a predetermined value. When the mound etc. has occurred on the epitaxial growth front face, 
it grinds and removes. 

[0031] Next, as shown in drawin g 1 (3), it is 500 degrees C or more in an oxidizing atmosphere, 
for example, heat-treats on an epitaxial front face at 1 100 degrees C, and the oxide film 5 100A 
or more, for example, 2000A, is formed in it on the front face of the 1st semiconductor wafer. An 
oxidizing atmosphere is an ambient atmosphere containing oxygen or a steam. 
[0032] Furthermore, as shown in dr awin g 1 (4), after washing the 1st semiconductor wafer 1 and 
2nd semiconductor wafer 2 and forming adsorption moisture and a silanol group in a front face, it 
is made to stick by the approach which a void does not generate at a room temperature. The 
oxide film may be formed in the front face of the 2nd semiconductor wafer 2. Single crystal 
silicon or not only polish recon but a quartz, Xtal, sapphire, etc. are sufficient as the quality of 
the material of the wafer used for the 2nd semiconductor wafer 2. Moreover, its smaller one is 
good, and if TTV (Total Thickness Variation) is made, 1 micrometer or less is the optimal 
[ TTV ]. Since TTV can be made small if it is processed with a double-sided grinder, a double- 
sided polish article may be used. 

[0033] Then, the temperature of 200 degrees C or more, for example, the time amount by which 
bond strength is stabilized at 1 100 degrees C, for example, 2-hour heat treatment, is performed. 
This heat treatment may be performed after thin-film-izing, if there are no problems, such as 
peeling, to a thin film chemically-modified degree. Since the approach of forming an oxide film in 
a rear face is good in order to prevent the blemish and dirt of the rear face and chamfer in a 
back process, the ambient atmosphere of heat treatment has a good oxidizing atmosphere. 
[0034] It is more nearly optimal for the oxygen density between grids of the 1st semiconductor 
wafer to use a low semiconductor wafer, in order [ being possible ] to spread the oxygen 
between grids by the side of the bulk of the 1st semiconductor wafer in an epitaxial layer and to 
generate a defect in oxidization and lamination heat treatment. In addition, it is desirable to form 
an oxide film in low temperature and a short time. 

[0035] As shown in drawin g 1 (5), after removing the surrounding unsealed section by grinding 
and etching, the thin film SOI substrate grinding and whose mirror-plane-ized SOI thickness 



which grinds and does not h 




damage layer 



in a front face are 3** 



rometer about the 



rear face of the 1st semiconductor wafer 1 is formed. Especially when peeling of the 
circumference does not pose a problem, it is not necessary to remove the surrounding unsealed 
section by grinding and etching. 

[0036] Finally, as shown in drawin g 1 (6), PACE processing / touch polish is performed and a 
0.1micrometer**10% super-thin film SOI substrate is manufactured for SOI thickness. 
[0037] Drawin g 2 is the sectional view showing the production process of the SOI substrate 
concerning other examples of this invention. 

[0038] First, as shown in drawin g 2 (1), the 1st semiconductor wafer 1 prepares a semiconductor 
wafer which was used by said example. That is, it is the 1st semiconductor wafer with which 
mirror polishing at least of one side was carried out, for example, a semiconductor wafer with the 
crystal face (100), a P type, and a dummy article level [ of specific resistance 5 ohm-cm ] of 6 
inches is prepared. 

[0039] Next, as shown in drawin g 2 (2), the 1st semiconductor wafer 1 is performed in a 
hydrogen ambient atmosphere 800 degrees C or more, and heat treatment is performed in 10 
minutes or more, for example, 1 150 degrees C, for 1 hour. The flow rate at this time is performed 
by 0.001 x10-3Nm3/by part for above, 90 [ for example, 1 x10-3Nm3/. The mixed gas of 
hydrogen gas and inert gas is sufficient. Of this processing, the layer 4 in which a crystal defect 
does not have an oxygen density between grids at three or less 1x1018 atoms/cm is formed. 
Although it is more desirable to heat-treat at an elevated temperature more since it is decided 
by heat treatment temperature, since a surface oxygen density has problems, such as a slip and 
metal contamination, also in this case, it needs to measure optimization. You may grind, as long 
as it seems that a front face generates a rough **** void. 

[0040] As shown in drawin g 2 (3), it is 500 degrees C or more in an oxidizing atmosphere, for 
example, heat-treats on this front face at 1 100 degrees C, and the oxide film 5 100A or more, 
for example, 2000A, is formed in it on the front face of the 1st semiconductor wafer 1. An 
oxidizing atmosphere is an ambient atmosphere containing oxygen or a steam. If the same heat 
treating furnace under said hydrogen ambient atmosphere performs this oxide-film formation 
processing continuously, productivity can improve and a manufacturing cost can be reduced. 
[0041] Then, at the process shown in drawin g 2 (4) - (6), a 0.1micrometer**10% super-thin film 
SOI substrate is manufactured for SOI thickness by the same processing as said 1st example. 
[0042] That is, as shown in drawing 2 (4), after washing the 1st semiconductor wafer 1 and 2nd 
semiconductor wafer 2 and forming adsorption moisture and a silanol group in a front face, it is 
made to stick by the approach which a void does not generate at a room temperature. The oxide 
film may be formed in the front face of the 2nd semiconductor wafer 2. 

[0043] Then, the temperature of 200 degrees C or more, for example, the time amount by which 
bond strength is stabilized at 1 100 degrees C, for example, 2-hour heat treatment, is performed. 
This heat treatment may be performed after thin-film-izing, if there are no problems, such as 
peeling, to a thin film chemically-modified degree. Since the approach of forming an oxide film in 
a rear face is good in order to prevent the blemish and dirt of the rear face and chamfer like 
backward, the ambient atmosphere of heat treatment has a good oxidizing atmosphere. 
[0044] It is more nearly optimal for the oxygen density between grids of the 1st semiconductor 
wafer to use a low semiconductor wafer, in order [ being possible ] to spread the oxygen 
between grids by the side of the bulk of the 1st semiconductor wafer in a hypoxia layer and to 
generate a defect in oxidization and lamination heat treatment. In addition, it is desirable to form 
an oxide film in low temperature and a short time. 

[0045] As shown in drawin g 2 (5), after removing the surrounding unsealed section by grinding 
and etching, the thin film SOI substrate grinding and whose mirror-plane-ized SOI thickness 
which grinds and does not have a damage layer in a front face are 3**1 micrometer about the 
rear face of the 1st semiconductor wafer 1 is formed. Especially when peeling of the 
circumference does not pose a problem, it is not necessary to remove the surrounding unsealed 
section by grinding and etching. 

[0046] Finally, as shown in drawin g 2 (6), PACE processing / touch polish is performed and a 
0.1micrometer**10% super-thin film SOI substrate is manufactured for SOI thickness. 



[0047] Although this exampl 




ed annealing in a hydrogen ambient 
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sphere, an inert gas 



ambient atmosphere, for example, an argon gas ambient atmosphere, is sufficient. 
[0048] By the above processings, the super-thin film SOI wafer for example, whose SOI 
thickness is about 0.1micrometer**10% is manufactured. 

[0049] When said two kinds of defective evaluations actually estimated the SOI layer of the SOI 
substrate obtained by this invention, in the conventional method, the crystal defect free-lancer 
and penetration pit free-lancer who were not able to attain have attained. 
[0050] 

[Effect of the Invention] Since a layer with few crystal defects is used as a SOI layer according 
to this invention as explained above, a SOI substrate with few crystal defects in a SOI layer can 
be obtained. Since a low cost wafer can moreover be used for the substrate which makes a layer 
with few crystal defects, it is possible to obtain a low cost SOI substrate. 
[0051] Thus, according to the manufacture approach of this invention, and the SOI substrate 
obtained by this, it is few, and the crystal defect in a SOI layer can obtain a SOI substrate with a 
cheap manufacturing cost, and the device application of it with a still broader SOI substrate is 
attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the sectional view showing the production process of the SOI substrate 
concerning this invention. 

[ Drawin g 2] It is the sectional view showing the production process of the SOI substrate 
concerning other examples of this invention. 

[ Drawin g 3] It is the sectional view showing the production process of the SOI substrate by the 
conventional lamination method. 

[ Drawin g 4] It is the sectional view showing the evaluation approach of the crystal defect of the 
super-thin film SOI substrate manufactured by the conventional manufacture approach. 
[Description of Notations] 

1 1st Semiconductor Wafer 

2 2nd Semiconductor Wafer 

4 Layer 

5 Oxide Film 

6 Crystal Defect 

7 Penetration Pit 

8 Actualized Penetration Pit 

9 Grinding Section 
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/cmnxrvmii, 8 o ox:w±©sfirT*xt!?+^^ 

i©soi S«o^ii^i* 0 
[»*^ 4 ] mmteTm&mm&tf i x i o 18 atoms 

/cm 3 ljrF<D/f ilTCttOSS^X^ffl^ff T'8 0 0 
*JH 2 EKO S O I Sffi£D§¥3g*}£ 0 

c»*« 5 1 m&fe^m&mm&tf ixio" atoms » 

/cmH;TF<D/i{i, ^iSttA*Xgi^(D>fT 8 0 0 

±<Dmmmic ± o tjbiss n * c t £•?%> mmm 
2mm<D s o i imvm&xmo 

[0 0 0 1] 

mwvm-rztmttmi s o i stii^&o 

[0 0 0 2] 

fiX^nSSO I (Silicon On Insulator) S^A^^tl 
Tt^So 

[0003] £(Dm<o*m#mfa<D®imi3mt. kt© 
x-^© 3 5, < t <L—j5icmw&m t & 

SSHfcJK (S i O2) *JBfiKLT*3#, fE2ft€i^S 

[0004] f©fl ^x-^cDMSiniBftcfg^Lfc 
#Ulc£. !J*i;S»» , >x-y\JBIia©5fcSSI8|J»*WHiJ 30 
R tfx -y ^ 9 Rfc£U f^VfXJBfiRJBfcfcSJf 

£Brffl©JS*K:fc S «fc 3 K0f &!J Lfc», tt±tf £ LTi 
BBMSK S O I mffi.£?Z>o 

[0 0 0 5] C©<fc^^St3f5©gE«jSlC«fc5SO Igffi 
WAIf, 0 3 (1) ~ (5) iCOkTZoiZMfrT-B 

[0 0 0 6] f:^\ 03 (1) tc^-f cfc^C, ZftCDv' 

[0 0 0 7] ^ 03 (2) tC^-T "> U n > 
. £x-^ 1 <JDajffiK:K«»»4:**IWbl!5*«BRt- 40 

sD&<o»««ii<ow#ft«rai*fT«/\ 03 (3) ic^-r 
«fc5fc, ->'j3i")i-Ai, 2^srgT-a;*-r^o 
co^, as 8 0 0 x:vL±vmm? sctcto 

[0 0 0 8] SKfi^LTl^fc^tf, ->'J3>"> 

X-/M, 2fcl±Sf^«f{c, ">x-/NJBiflK^U* , «* 



0. ^X-^affiAV^-^-C^^T'^^tlfc^, *-<D 

MU i-yfv^iomitS. 9l±x-y^>?l£ 
[0 0 0 9] ^-©^ 03 (4) iCTr.-fZolC^ ->'J3 

>^x-/n 1 %MM£ DWffiU S O I m*mw.(DB$>- 

mW±T'i^-fttf± 1 mig]g<DJ9 -SISOI S«tf 

[0 0 10] CiDltt, 03 (5) {C^-r«t3tC £ 
fij Semiconductor World 199 
4 . 4^§lC|e$E^tlTV^ PACE (Plasma -Assisted 
Chemical Etching) ftlX*ffV\ JjuXSigitCge 

jKUvS'j. (#'J -yS/ailtiSc 1 O^-y^Xha-A- 
81 0 0^-V^'X ha-A) ^t^\ SOIJlJptfO. 
1 /i mSaT'iifA'i 1 0 S O I Sffi^r 

«f So 
[0 0 1 1 ] 

.fcOSiiSnfcJS • »ISO IISOSO IW^rJS^x 
•y ^ > tfic X o TjgffiXHB Wffltefr 3 £ , O S F ^BtSfe 
WW»©»illfcl«jW^<*n3o OSFIi, StftMsJc 
B#tc, -> U n y ^i-/m ic o S F itfSftf 5 i:, M 

1 6 9 9 2 5§) o 

[0 0 12] LA^bs «BSR<D¥#<*«>x-/N*ffifflL 
T^jt^tlftP-^SO IlffiT't., lOOOt, 1 

81 0/cm*ls-<)l(D&g,!KM£>mmzti. ISA 
M7'J-^Mt^ci:tiT'ttoo/i„ Mtc, SO 
I JIQlSAKKftK led, C Z £fcT*<D-> 'J 3 I 

«5S^H8^« C Z ffiT<D-> 'J a >*ijgA?l ZMffm 

X&tf&Zo Zfc. CZiST'CO^Un>#^ B B B §l^±tf 

So 

[0 0 13] *fc, WEfle*0»Jfi*ffitcJ:t)«jfiSn 
fcSwf^ S O I gffi© S O I JB*\ 0 4 icjjrf J; 3 

•y 



(3) 



| mtm 3 0 8 5 18 4 9 



COO 1 4] -f&fc^ m4 (1) 1012123 (5) 
K^flSiSPBiS O I SffiT'&tK 6fctttAftffi'?& 
5, CM, #IRiS3Rx-y^v^ (0U*tf, *S3Jt 5 
w t%K2C rzOi : 4 8w t %HF : HzO= 1 : 2 : 
5 Oxy^>y«0 •e»S^Hi*Jlii (0 4 (2) # 
fig) £-fc>:5o 7tiRoltf-y M*$5„ 2 5wt 

%<OH F7&fC?f«-f -5Ci:tc<fc?K Klkf-y h^il46iX 

[0 0 1 5] C Zftt?5l*±tf fc->U 3>JWiS»*«>x 10 
-^{CiOlU S C 1 gtff^fr O ilCOP (Crystal or 
iginated Particle) bW£tl%>, MStfO. 1 (img 

^tifcifsa^RStcjeH-r s c t < wesn-c^ 

•5c 

CO 0 l 6] lulHMatr-y Mi. c co*£ A*H5tf SftSEft 
Lfct«i:%^e.n5 0 LfrU jI^X-^cos C 1 

>y h^tfttHSns. cfttt, ^Xvi'yfy^OlI 
agK:fc^T£A*lffi#a!^K:xy*:/y2*u e-y 20 
h^LTHofcti©©-aWWIEIrfflKJ:t)JCiey r- 
lc&r>fefcfc#*.&ti«tf. -7d. iteffitt® S O I A 
(Ctt, KfCO. 1 nmm&.<omZ<DCOPtf&tEL, Wt 

^yT?oafilfflST?Bm«l/^«, BtHL*^$T?t> S O 

t-s c 1 mxoWiQ&ucjiQVv h t&zmfkxm* 

C©ttAKRB*C Zi£T-<Ov"J 3^*RSA5l#±tfSB 30 

coo 1 7] *ct\ mmjuzx.y?**^ 

t)> S O I Jf KlSAfcH5<Dfcv\ l^jinx h£Dg«S 
CO 0 1 8] 

fcfBilitt, Si®¥«f**x-/\fc£ 2 x- 

LTjfM^ni. s o i mmas^Ts mzw. 1 » 

iftgtfl X 1 0 18 atoms/cm 3 (old ASTM, WTIWj U) 

Tto/f J^»;L3i£t>lc±ffi#&a-c-;&t)> Mo. ME 

9> HtiiamiSO : ^2(D^W^^x-/N(D'5^. />&< 
4: «>— x-/\0±ffitc»ffc«««}gB8*n 

sf?ti5tot'$^T, s o 1 m imwm 1 <D*mfa 

r>X-/N(Cgffc{C^figLTMx.fcfe<OT'^oT ; g- g>1g? 
NMtX&Atf 1 X 1 0 18 atoms/cm 3 WTTIO S O I jg| so 



m& 5 11 m&L-FT*&ZMf$.<D SO I S1£T&3 0 

CO 0 1 9] *H^2W^JS(C|e®LfcfgB^{±, % 1 CO 
i^igti*^ x-^Sg 2 ©¥»{**x-y LTfgfiSt 

stis s o i a«cosiifi73?S(c*5v>T. Mga^ 1 <o*m 

1 X 1 O' 8 atoms/cm 3 J-^CFcOJlfr aiSgf 1 CQ^&ttfrX 

SA^STfe t» . mmm 1 &tfs§ 2 ^x-^co 
-5^, fct— ^o^ss^^x-zN^iffifciMbiii 

BBiMAOSMKfbU MB«?ltB«Jlsa£ft< l x 1 o l8 at 

oms/cm 3 WTCO© St^SLT, ^ COffiSrgtffift-T -5 1 
*W*fc«fi£cOS O I S«cDgijg73fifeT'fe§„ 
CO 0 2 0] *I8M3it#*Kie«JLfcf£BJ!tt, jiufBSg 
zWjRSOSgWKfi^T, ItEttflRKRillttfl x i 
O l8 atoms/c m 3 OT©S(i> 8 0 0 rW±£OiS 

COO 2 1] :*«3§ 4 LteBWti* jtuKfg 

2lf*«(D^^*3l/>T, ffiflEtt?Hlg*a&*M x i 
0 18 a t oms/cm 3 WT©llt Mtc14<D 

figCDS O I SIROftifi^ffiTfeSo 
COO 2 2] *Km5W*«tce«Ufe«W»4. BUlBJg 
2li*3gcr)|gB^{CfcV^T. ttlBtt^lHWtlKaiKtf 1 x l 
0"at oms/cm 3 KT« ^StttfXSB* 
<0<fT*8 0 0'CLXt<O9mMiC^-oZm^tl?>m^.<D 
S O I S«CO»ifi7jj*T-fe-5o 

CO 0 2 3] Lfcibt, *^fc«fcntt\ §g 1 C9¥* 
«cr> x -y^c, x£**2/-wI/figSX«:. Stc14X{4^F 

m&i37.mm%*^ufmm*'i : i octicxo, cz 

t»fgi/^A^PficDSsi / ^ ; &^x-/NCO«« i: 

0 I JKcHSA^RfiO^^ S 0 I SK«f9« d ttfZ'Z 

So 

CO 0 2 4] -r&fc>-&, xtf^^->-r;l/fiitSfcJ;i3 N C 
Z iSTco U n S/JMiS A5 1 1 ±^f T« jifiScT 5 * v^Sfc 

Pfeffl^fig-c?*. c to®* s o i m z c t x% m& 
xmvm^s o i sfia<f#5ns. 

CO 0 2 5] Sfc, ^ l cO^^^x-ZNtcJlTTitiXti 

1 co^^-i/x-zNCoaSfO^Bl^PIS^fiStS^-a-SC i: 

»HS©^l6fiSt. iS7cffffl»cJ:-3T|gA*RB*3/ 

So 

CO 0 2 6] -liSfc, ^5QfflXtixtf?^->-v;l/figS% 




^fc-tHcJc-S S O I Slgiiigfcts^Tli, m 1 <D¥j0& 
?x-7N<D®»lL*HSfflLft^7c4iK mfciciif'z.- 

TinXLfc^x-/Nfclt^ £A5ftgS 1 ©¥*#*x- 
tf^gBWaaiao^i/^ * x— > nt-$» % . 

[0 0 2 7] ^±©«fe3tC, *$£mi££tll£, SOU 
[0 0 2 8] 

iMancBMB*-*,, m i ti*«wtc«s s o i »£<DSiig 

Xg*3tr»riIIB?*5. 20 
[0 0 2 9] S-T, 01 (l) tc^fJ:^^, '>ft<£ 

(10 0) , PS, itfficJn5Q • cm06^yfOif5 

[0 0 3 0] 01 (2) iC^JiolC, Xtf^^F 

-> -V T Huie^ag^"^ x-/ n©«B**« 
XfX7f>^U S/9y/f^*8 0 0lCJM± (01*. tf 

1 lOOt) **#**H«T-Pjfc$MB;xti7jc*jl7c£ 
fS£:8 0 OXJiLh (#!lx.tf 1 1 0 0°C) T'gcSt, so 
0. 1 ^miX±> 0IJxJ±"5 /tmCDxt?£4^>-WK?)t;R£: 

ff^\ x-/N±Ktt?iaiifBRiaffl*M xio" 

atoms/cm 3 (old A S T M. WFR UO U 

£ 3 tf, X U -v 7W#8± L < ft 3 HWRftf 3 

x tf £ + * o fcflHS^ft T x t! £ * + ;l/ 

«S*fr3 c t«ST*£5o teffiTS¥W(*-i7X-/N 

h H— y*KfJhU xfcf^^v/^yl/JKDffiSxfa^ 

[003l]*t, Bl (3) {C^-T«t3tc, xkf^ + 
5/-wi/aBfc8M:145?ffl5vT' 5 o otU±t\ l 

i o o°cvmw&*ft*<\ m 1 ofssft^i-Aoas 

iC 1 0 0jJ">^"X hD-UX±W^.tf2 o o o^-v^'x 




fcSM 30 8 5 1 8 4§ 



[0 0 3 2] 0 1 (4) {C7n-r<t3tC, s£l(D¥ 

#^^x-/M Rtf^2 0^#i*^x-/N2^}5t^L, 

K#fi?£Lft^7!f&T-£«£-<±i>o &2©¥S3flc*x 
-/N2(Dag u ^{b^7b^fi!c^nTt/>TtJ;( / \ 35 2<t3 
^«ft:-i7X-/N2tC<£ffl-ri.'>x-7N(D»S{i, 

^77^-VfftJ:l/\ £fc. TTV (Total Thicknes 
s Variation) {i/J^VV/jtfJ: < , T'#n«" 1 /* mJ-^T 
^«iST-fe-5 0 i^P*«-etoX-rSi:TTV*/Jv£< 
-T3ci:7b<T#£><DT\ 5SiBW«a*ffifflbTt>J:v\ 
[0 0 3 3] ^CDf£, 2 0 OX^LLOiaK, #J*-&±* 1 1 

«:ff3o CO^Htf, JWRftXg-eMtfn^OIHIHtf 
ft tttitf»HMt L -3 T t J; ^„ »igT?©M& 
• Six 0 • j^ti^RSih-r § fctt, SiBKBlfblgl* 

[0034] MtRtftoQ-ettntmuMKis^T* m i 
(D^mtb v x-/ \<d> w ^ m (Dfe^mmm e ^ ^ ^> 

i £D*?9«s: x-/ ^<Dfe¥mmmmmt>m^*m& * x 

[0 0 3 5] 01 (5) ICTfr-f^ot,^ Jlfflco^g-g-gp 

</\ ^Bft^nfcs o i mm&3± 1 (muDiis o i 

SS^fig-TSo Wfc, iaffl<DSiJ^n*^Mi:ftP)ft^ 
5 ! ^S{±ftl/' l o 

[0 0 3 6] ffifStC, 0 1 (6) {C7^-r«fc3{C. PAC 
EinX • ^-y^tf'J »yi'a.*fTl/\ SOIlftfO. 1 
/im+1 0%OS)SiMSO I»RA<«ifi?n* 0 

[0 0 3 7] 0 2 tt#«W<Z>fl«!<0ft{*0!lfc:ffiS S O I S 
ffi£D«jgXS^7j^-r WiE0 t- ^ ^. „ 

[0 0 3 8] S-T, 02 (1) iZTn-t&TlzWLl <o*m 
te^^-^ 1 ti, Huiem^JT'fflV^Ccfc^ft^iS^^X 
-7N^fpM-T5o -Tft^-5, '>ft< fct»>tBB*^ffiBf^ 
?nftf 1 <D^tt:<7x-7NT\ flfHAtf^ fc^i® ( 1 0 
0) > PS, itffita5Q • cmOe^yfO^-p'Sl/ 

[0 0 3 9] ^C, 0 2 (2) {C^-TJ:3fC, « 1 
®^»>x-^ 1^80 0lCW±<O7kJtl»BBl!C-e 1 0#W 

±. 0ijx{fi 1 5 o°cv imFsm&mzft?* c©tt 

Ojj1tM«0. 0 0 1 x l 0- 3 Nm 3 /^±WJ^.(f9 0 

ig^-^xT-tcfcv^ c<osasfcj:oT, ft^mmmmm 

*M x | O' 8 a t oms/ cmnXTT'ffitmXWiOlM^ 



9 




■ 4 jwr***i*. mm<Dmmmmit. mtemmmtc*. 
[oo4o] 02 o) {c^-r<fc5tc, ccoastc. m 

<ttt»H*T5 0 0*CJM±T, 09*fcfl 1 0 0°CT-^M 

a^ff i/\ ^ i o^ift^x-zN i ©state i o 
g?{t:§t5£«rs, iwttt*H»t«, itusxttTkai 

[0 0 4 1] Z(D&, 02 (4) ~ (6) (C^tlST' 

«, Btfie^ i (omfrm t mm*mmic «t •? , soni 

#0. 1 /tm±l 0%OiB»HSOIS«3^SBlit*n 

So 

[0 0 4 2] -T^to-S, 0 2 (4) lrC7jk-?£5lc^ m 1 
©¥*f**x-/N 1 TkXSW, 2 ©¥Ift^i-A2 *«c}|» 

"J/x— ;\ 2 0*jBtc^{bK^ffM^txTV^T £> J; v\> 
[0 0 4 3] 2 0 0°CJ.X±C0?S^ lx.ti* 1 1 

o o°c-e®w&&tf i gm?zmm. m*.tS2maitim 
tea* «t v > it tt>, mmmvmmmmit'&mm 

[0 0 4 4] MitRUf&Q&tJ^mBMicts^T. %H 1 

[0045] 02 (5) ic7rs?&5ic, mm<o&8&f$ 

l/\ ^ffifb^nfcS O I jiJp/^Si 1 |im©»lS O I 
[0 0 4 6] A%(C. 02 (6) K5Vr«fc5CC. PAC 



(5) 30 8 518 4f 

E inl • £ -y U y ~> a «rfirV\ S O I Jf 0 . 1 

/im± i o%oiiiso i mw.bmm-$nz>o 

[0 0 4 7] Wet*. *JR*HSH-P07— — 

[0 0 4 8] ^LbO.tS&ilQIfCioT, S O 

IjfJptfO. 1 ^m± 1 0 %1§jg<DiSi»ll S O I •> X- 

[0 0 4 9] SH^tC, *»«!H:«fc-3T»&ti;fcSOlS 
10 ffico S O I B^rmie 2 IBS©^P6fPffi-ei¥flB Lfc i: c 

[0 0 5 0] 

IgS^RSC^vJBi&S o i mtt&rctb. SOIScp 
©eSfcRB*^*^ S 0 I C fctfTSS. 

—'viWSfflT? fcXKjrSO IS«*»5£1 

20 [00 5 1] COi^C, *f8B^K3g^Rt>*cint 

<fc 9f#e,n;s> s o i ssacttuf, s o i sepcojs^ 

IW>£<U Sjgnx htfS^S O I g«*»*C ttf 
T'#x Mtcti, S O I IS©i£^fA-l'7jiffltf5Iti 

[BliBOfBWifcBMI!] 

[0 1 ] *mmcm% s o i WR<DW&x.mzm-rmw 

[0 2] *f6W©ffiORft:«Hc«S S O I «fficD«3gX 
so [0 3] tSBfcOW 0 ^-tJ-arffifC ck S S O I S««DSiiiX 
[0 4 ] ^*£D®Jg7D SS T-^jg L/iifflSffli S O I »«© 

«Sll*H&<owfiiii^rte*^"r»ffflig-pfe*o 
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^2^D¥«^*^x-/^ 
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